Taking use of the postulation on the relation between weak CP phase and the other three mixing angles in Cabibbo-Kobayashi-Maskawa (CKM) matrix, the uncertainty coming from the weak interaction can be reduced, furthermore, by means of the relation between the calculation result about mixing parameter ǫ from the box diagrams and the related experimental data in K 0 −K 0 system, the parameter B K can be extracted. We find that B K depends on the CKM matrix elements sensitively, in the error rangs of the present measurment on the relevant matrix elements, the various values of B K obtained in different approaches by various groups can be repeated. With the more precise measurment on the CKM matrix elements in the future, we will be able to determine B K more precisely.
Determine the parameter B K of the K 0 − K 0 system by means of the precise Cabibbo-Kobayashi-Maskawa matrix elements
The heavy flavor physics has aroused a great interests in recent years [1] [2] [3] [4] . Through the study of heavy flavor physics, we can extract much useful information. On one hand, the weak decays of heavy flavours can provide a direct way to determine the weak mixing angles and to test the unitarity of the standard Cabibbo-Kobayashi-Maskawa (CKM) matrix [5] [6] . On the other hand, study on the semileptonic and nonleptonic decays of heavy mesons can tell us some information about non-perturbative QCD and its long range character. But unfortunately, these two tasks are entangled. When we want to determine the weak mixing angles and the CP violation phase precisely, we must know how to realiable evaluate hadronic matrix elements. On the contrary, if we can reduce some uncertainty coming from the weak interaction, we will be able to determine the relevant parameters of hadronic matrix element more precisely.
As a example, we consider the K 0 − K 0 system in this work. Within some approximations, the CP violation parameter ǫ can be calculated [7] [8] [9] [10] [11] [12] 
where G F is the Fermi constant, η 1 = 1.38, η 2 = 0.57, η 3 = 0.47 are QCD corrections [8] ,
The experimental values of the relevant parameters are [9, 13] 
The quantity B K should be in principle renormalization scale independent, its value obtained by various groups with different methods is listed in Table 1 [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] .
From Table 1 , we find that the value of B K is very undefined. In fact, because we are in ignorance of the low-energy QCD, we can not determine it precisely. However, if we can understand the weak interaction very well, through the study on the heavy flavor physics, conversely, we can determine the relevant parameters of the strong interaction such as B K more precisely.
The central purpose of this work is to determine B K by use of the experimental results on K 0 − K 0 system and the CKM matrix with the uncertainty coming from the weak CP phase δ being reduced.
In Ref. [28] , we find that the weak CP phase is related to the other three mixing angles, the relation can be described by
where δ is the weak CP phase and θ i (i = 1, 2, 3) are the mixing angles presented in the standard CKM parametrization matrix [5] [6] 
with the standard notations s i = sin θ i and c i = cos θ i being used.
According to Eq.(4), the weak CP phase is fully determined by the three mixing angles.
Hence, the uncertainty coming from the weak interaction is reduced. In following, we begin to determine B K with this result is used. The program is 1. From three CKM matrix elements which are measured precisely, we calculate the three mixing angles.
2. Based on Eq.(4), the weak CP phase δ can be solved. Hereon, we can determine all the CKM matrix elements, and then, we can calculate I ij (i, j = c, t). 
The calculation result is given in Table 2 . We find that all the range of B K presented in Table 1 is covered.
In conclusion, by use of the postulation on the relation between weak CP phase and the other three mixing angles in CKM matrix, the uncertainty coming from the weak interaction has been reduced, furthermore, based on the relation between the calculation result about mixing parameter ǫ from the box diagrams and the related experimental data in K 0 − K 0 system, the parameter B K is extracted. We find that the value of B K depends on the CKM matrix elements sensitively, in the error rangs of the present measurment on the relevant matrix elements, the various values of B K obtained in different approaches by various groups can be repeated. However, with the more precise measurment on the CKM matrix elements in the future, we will be able to determine B K more precisely.
